INTRODUCTION
Kidney stones are the diseases that can be caused by many factors such as epidemiological, biochemical metabolism in the body and also genetic factors [1] . Nowadays, there are a variety of drugs and treatments that required could cure the kidney stone disease. The treatment can be done either by using chemicals or by using traditional medicine. One of the popular herbal products that have been used by the people of Indonesia in curing the kidney stone disease is called Calcusol™. The main part of Calcusol™ is an extract of tempuyung leaves (Sonchus arvensis L.), which is believed to cure the kidney stone disease. The study that was conducted suggests that the active substance in the extract of tempuyung leaves (Sonchus arvensis L.) dissolved 0,28 mg Ca in CaCO3 within 24 hours [2] .
The data indicates that the extract of tempuyung leaves that contained in Calcusol™ can reduce crystal deposition in the kidney.
Major part of kidney stones is called Calcium Oxalate Monohydrate (COM) as the main part. COM microcrystals aggregation and attachment to the renal epithelial cells is required because of the adhesion of COM crystal surfaces that were mediated by anionic molecules. The adhesion that occurs in the COM crystal surface is determined by the composition and the structure of calcium oxalate crystal itself [3] . Meanwhile, the presence of renal tubular damage can lead to increased adhesion of COM crystals in the kidneys [4, 5] . The binding of COM crystals in kidney cells is regulated by physiological signals [6] . In addition, the binding of COM crystals was also influenced by the length of time of exposure and the concentration of COM that was given [7] . Furthermore, this study will be discussing the optimization of Calcusol™ and COM dose in vitro. Volume 4 | Number 2 |May | 2014
MATERIALS AND METHODS

Experimental Animals
Experimental animals that were used in this study are mice (Mus musculus) strains Balb/C, which has a range of 2-5 months of age. The animal then acclimated for one week prior to surgery.
Medium Preparation
For 100 ml of medium, the amount of material used is DMEM F12 HAM 1.56 g, and then Sodium Bicarbonate added as much as 0.12 g. The medium was made in the Laminar Air Flow to minimize contaminants, and then the medium materials mixed in the order that was already mentioned, and then diluted with DI (Diionized water) to ¾ d volume and adjust pH at 7.2 and then added DI until 1 volume. Then added 2 % Penicillin -Streptomycin and 10 % FBS (Fetal Bovine Serum) on stock medium that was created earlier. Medium then sterilized using Millipore membranes with a 0.20 µm diameter pore. After that, the medium divided into several treatments, the negative control (K -) which is a medium without any additions, medium 1 to medium 5 (M1-M5) is a medium with the addition of Calcusol™ with a dose of 1 to 5 with a predetermined dose.
Isolation of Kidney Cells
Mice (Mus musculus), which has acclimated for one week then killed by neck dislocation. Subsequently, the mice were dissected and then kidney organ was isolated. The kidneys were then perfused by using sterile PBS with 2 % penicillin -streptomycin 10x additions, then the kidneys were washed with PBS with 2 % penicillinstreptomycin 10x additions. Furthermore, the kidney squeezed using the base of sterile syringe at a petri dish containing sterile PBS, which had been added 2% penicillin-streptomycin 10 xs. Then, homogenates transferred into polypropylene tubes. Centrifugation was performed at room temperature at 1000 rpm for 10 minutes twice, to maximize the results obtained. Pellets were then re-suspended with 1 ml of DMEM medium that had been added 10 % FBS and 2 % penicillin-streptomycin 10 xs. Subsequently isolated cells were cultured in a culture flask. The culture flasks were then incubated in a CO2 incubator for 24 hours. The cultured cells then observed every day. Replacement of medium was done every three days. Once confluent made the passage of cell culture to obtain a monolayer of cells. If the monolayer cells were obtained, the cells were then transferred to the 48 well plated cultures.
Calcusol™Dose Optimization
Sub-cultured cells were then transferred to 48 well plated that had been given complete DMEM F12 HAM medium. Cells were then incubated in a CO2 incubator and then observed every day. After the cells undergo approximately 80 % confluent, the cells then treated by administering of Calcusol™ at various doses. The doses that were used in this treatment are 0 ppm, 5 ppm, 50 ppm, 75 ppm, 100 ppm, 200 ppm, 300 ppm, 400 ppm and 500 ppm. Cells were then incubated for 24 hours in a CO2 incubator. After the incubation, then the analysis of cell death performed by using flow cytometry.
COM Dose optimization
Sub-cultured cells were then transferred to 48 well plated that had been given complete DMEM F12 HAM medium. Cells were then incubated in a CO2 incubator and then observed every day. After the cells undergo approximately 80 % confluent, the cells then treated by administering of COM (Calcium Oxalate Monohydrate) at various doses. The doses that were used in this treatment are 0 ppm, 250 ppm, 500 ppm, 750 ppm, 1000 ppm, 1250 ppm, 1500 ppm, and 2000 ppm. Cells were then incubated for 24 hours in a CO2 incubator. After the incubation, then the analysis of cell death performed by using flow cytometry.
Cell Death Examination by FlowCytometry Analysis
The effects of treated epithelial cells were harvested using trypsin-EDTA 20 %. Cells culture in 48 well plated was incubated with trypsin-EDTA 20 % for 10 minutes. Then do pipetting with complete medium at 2x volume. Furthermore, cells were transferred to micro tube for centrifugation. The centrifugation performed at a speed of 2,500 rpm for 5 min at 40 C. The supernatant was discarded, and the pellets were given PI antibody and Annexin V-FITC labeled. Volume 4 | Number 2 |May | 2014
Each tube containing the cells was then given 50 mL of antibody and then pipetting. Besides, do incubation for 15 min at room temperature and in dark conditions. Then each tube was given 300 mL of PBS and then an examination of cell death performed by flow cytometric analysis.
RESULTS AND DISCUSSION
Based on the results of the flow cytometric data analysis, it is showed the percentage of cell death through apoptosis or necrosis pathway after treatment with Calcusol™ at various doses. The percentage of cell death is shown in Figure  1 .
Based on Figure 1a , it can be shown that the percentage of cell death in control treatment through necrosis is 3.65 ± 0.8 % , while the percentage of cell death through apoptosis pathway is 6.66 ± 0.8 %. Furthermore, the percentage of cell death at a dose of 5 ppm through necrosis is 1.89 ± 3.24% , while the percentage of cell death through apoptosis is 8.70 ± 3.24%; then the percentage of cell death at dose of 50 ppm that were through necrosis is 5.38 ± 7.13%, while the percentage of cell death through apoptosis pathway is 8.31 ± 7.13%. At the dose of 75 ppm, the percentage of cell death through necrosis is 7.69 ± 0.06 %, while the percentage of cell death through apoptosis pathway that is 32.56 ± 0.06 %. Therefore at a dose of 100 ppm, the percentage of cell death through necrosis is 8.24 ± 3.88 %, while the percentage of cell death through apoptosis pathway is 70.50 ± 3.88 %. The percentage of cell death through necrosis at doses of 200 ppm, 300 ppm and 400 ppm respectively are 9.30 ± 8.45 %; 12:27 ± 2.27%, and 8.11 ± 1.64 %, while the percentage of cell death through the apoptotic pathway in a row is 69.79 ± 8.45 %, 62.13 ± 2.27%, and 76.32 ± 1.64 %. Based on Figure 1 above, it can be seen that after a dose of 100 ppm, there was no increase in the percentage of cell death significantly. Increasing the percentage of significant cell death occurred precisely at a dose of 75 ppm and 100 ppm. Based on these results, it can be seen that a dose of 100 ppm is the optimal dose for use in further laboratory test. The percentage of cell death after administration of COM will be shown in Figure  1b . Based on Figure 1b , it can be shown that the percentage of cell death in the control treatment through necrosis is 5.79 ± 3.08 %, while the percentage of cell death through apoptosis pathway is 18.97 ± 3.08 %.
Moreover, percentage of cell death at a dose of 250 ppm Based on these data and confirmed by analyzing the deposition of calcium crystals by using Von Kossa staining (data not shown) it indicates that the optimal dose of COM to initiate internalization of calcium crystal formation in primary cultured renal epithelial cells of mice is at a dose of 500 ppm. Figure 1a shows that the percentage of cell death increased with the increasing dose of Calcusol™ that was given. In addition, the percentage of cell death through apoptosis pathway is higher than the percentage of cell death through the necrosis pathway. The high percentage of cells undergoing apoptosis indicates that Calcusol™ can initiate the process of apoptosis, which is required to be able to maximize the regenerating kidney cells that were damaged by the accumulation of calcium oxalate crystals. Furthermore, Figure 1b shows that the percentage of cell death increases with the increasing dose of COM that was given. Unlike the Calcusol™ treatment, the percentage of cell death by the COM treatment through necrosis is higher than through apoptosis pathway. This indicates that the COM is toxic to cells, and it can initiate cell death through necrosis.
Calcium Oxalate Monohydrate (COM) is a toxic compound to the cells. The research earlier, states that the provision of the COM in HK-2 cells can decrease the cell viability and increase the level of LDH, MDA and hydrogen peroxide [8] . Furthermore, COM can increase the concentration of LDH and MDA in LLC-PK1 cells [9] . Meanwhile, administration of COM crystals on NRK-52E cells can influence the changes in mitochondrial membrane potential, increase the expression of cytosolic cytochrome C and caspase 3, which indicates mitochondrial collapse, and they can lead to cell death [10] .
From this study, it is known that cell death occurred both in the treatment with COM and Calcusol™. However, the COM treatment causes cell death tends to be through the necrosis pathway, whereas the Calcusol™ treatment causes cell death tends to be through the apoptosis pathway. The data can occur because COM is toxic to the primary culture epithelial cell so that the treatment with COM can be initiated the process of cell death through the necrosis pathway. Meanwhile, on treatment with Calcusol™ could be required to initiate the process of apoptosis. The apoptosis pathway is expected could trigger the regeneration of the cells. With the cell regeneration process, the performance of the organ in this case the kidneys will also be optimal [11] . Apoptosis is a form of programmed cell death and is intended to maintain homeostasis and survival of an organism. One of the signaling cascades that occur in the process of apoptosis is the activation of cysteinyl aspartate protease (caspase) that was available in its inactive form and is called procaspase. When activated, caspase can initiate cell death by break down and activate the caspase effectors that responsible for the regulation of apoptosis. Caspases that were involved in the process of apoptosis are caspase-1 and caspase-3. In this case, caspase-3 acts as an initiator of PARP-1 protein to undergo cleavage in response to cellular apoptotic processes [12] .
Tempuyung leaves extract contain several active compounds, such as saponins, flavonoids, polyphenols, alpha-lactucerol, beta-lactucerol, mannitol, inositol, silica, potassium and taraksaterol. This study also suggests that the active substance in tempuyung leaves extract (Sonchus arvensis L.) dissolve 0,28 mg Ca in CaCO3 within 24 hours. In addition, the extract can also dissolve 0,54 mg Ca that was contained in marble powder. The result indicates that tempuyung leaves extract has a high solubility to the CaCO3 powder, either in the form of a fine powder or in the form of grain [2] . The result indicates that the tempuyung leaf extract that was contained in Calcusol™ can reduce crystal deposition in the kidney. The solubility of kidney stones by tempuyung presumably through its diuretic effects. Tempuyung leaves extract contain mineral ions in high concentration, especially K + and Na + that can regulate the electrolyte balance in the body to facilitate discharge of urine [13] . In addition, tempuyung leaf extract also contains many antioxidants that can suppress cell death [14] . Furthermore, an active saponin compounds that were contained in tempuyung leaf extract also has an important role in reducing the retention of calcium crystal deposition so that the natural products that contain saponins also can be used effectively to cure the kidney stone disease [15] .
CONCLUSIONS
The optimal dose for Calcusol™ that can be used for clinical trials in vitro is in the range of 75 ppm to 100 ppm. While the optimal dose for COM that can be used to initiate the internalization of calcium crystals in the primary culture of renal epithelial cell of the mouse is 500 ppm.
